increasing number of requests from citizens on local environmental issues. Many of these requests focus on the lack of information that is available for citizens. The Aarhus Convention, signed by many countries of the United Nations in 1998 and brought into force in 2001, obliges local governments to inform citizens about local environmental conditions and to create opportunities for citizens to participate in (environmental) decision-making processes at the local level. Science Shops and CSOs or NGOs get many requests for support from citizens on how to access available information, how to assess this information and how to participate in local decisionmaking processes.
Since 2005 the Science Shop for Biology at Utrecht University (since January 1, 2008, the Science Shop of the Faculty of Science) has initiated several projects on local air quality, often in close cooperation with the Interfaculty Institute of Risk Assessment Sciences at Utrecht University and several community organisations. In cooperation with a local CSO, the Science Shop developed guidelines and a pilot version for an information tool on local air quality for citizens. In cooperation with the Dutch Cyclists' Union they initiated a real-time research project to measure exposure (of cyclists) to fine particles and ultra-fine particles. This research was the basis for a national discussion in early 2008 on air pollution by mopeds compared to cars.
CITIZENS AND SCIENCE SHOPS
Science Shops are not 'shops' in the traditional sense of the word. They are often, but not always, linked to universities, where students conduct the research as part of their curriculum. Most Science Shops are small entities that carry out scientific research in a wide range of disciplines usually free of charge and on behalf of citizens and local civil society. In the Netherlands as well as in other countries, requests are not only directed to Science Shops but also to several local environmental organizations. These requests come from many individuals who are often not aware of other individuals that are raising the same questions. In fact, those individual questions are of general interest and are not individual at all. For example, the fact that many individuals and local environmental organizations and even regional umbrella organizations contact the Science Shops clearly show that there is broad concern about local air quality. And although some general information on local air quality is available, citizens or small organisations are often not aware of it. The problem is that they lack access to this information in a practical way. And when they do have access to the information they often do not have the expertise to assess it.
The many requests Science Shops receive clearly show that providing information on its own isn't sufficient to raise citizens understanding of scientific information. Awareness and understanding of scientific information and knowledge will be an essential step towards greater public participation in decision-making processes. Thus additional efforts are needed to really bridge the gap between science and society. The Interacts case studies (Jørgensen et al. 2004) show that when NGOs or citizens approach Science Shops, their need for knowledge can be categorized in terms of:
• Scientific analysis of a problem;
• Enhancement of knowledge around a certain topic;
• Research on the impact of governmental projects; • Development of solutions; • Evaluation of NGO or community services/projects. Getting access to free or low cost research and independent research through the Science Shops is an important instrument that helps NGOs and local communities to participate in decision-making procedures.
The fact that Science Shops respond to civil society's needs for expertise and knowledge is a key element that distinguishes them from other mechanisms of knowledge transfer. Nowadays, a straightforward publication of scientific results and one-way science communication will not suffice. But there is a change going on.
A BRIEF THEORETICAL BACKGROUND ON SCIENCE AND SOCIETY RELATIONS
The relation between science and society is changing. Nowotny, Scott and Gibbons (2000) clearly describe an improved interaction in knowledge transfer. For a long period science and society have been separate entities, with hardly any exchange (Mode-1 science -Mode-1 society). Often this has been referred to as science placing itself in an ivory tower. Nowadays science and society are approaching each other. It started with a growing interest in societal applications of science, guided by science. It was still a rather one-way operation (mode-2 Science). More recent is the growing interest of society in the applications of science, with society becoming the demanding party (mode-2 society). Science and society relations seem to be changing to a more two-way modus of knowledge transfer, getting closer to what can be called a real dialogue.
It is fair to ask, however, if there is a real two-way communication on knowledge transfer occurring. European citizens, at least, do have an ambiguous relation to science. In 2005 the European Commission (EC), published a new Eurobarometer report (EC 2005a) , which was a survey on the perception of European citizens regarding science and technology. On the one hand European citizens do not feel well informed about innovations and developments in science and technology but on the other hand they lack interest. There seems to be a strong confidence in science and technology. For real confidence, however, there is a need to understand. Do citizens understand the implications of new developments in science and technology, or do they trust the sender of this information? Much of the communication about science still relies on a rather traditional sender-receiver means of communication. Since the late twentieth century many reports and articles about the good results to be gained from a real two-way and interactive science communication (for example, see Felt 2003) have been published, which underline the increasing awareness of the importance of dialogue.
The European Commission supported the many voices that discussed the need for a more society-based impact assessment that could exist alongside the traditional assessments systems of scientific research. Universities are key players in the process to strengthen the role of community involvement in the evaluation of scientific research (EC 2005b).
SCIENCE AND SOCIETY IN THE EUROPEAN UNION
In 2000 the European Union adopted the Lisbon Agenda (EU 2000), whose aims are to make Europe by 2010 the world's most competitive and dynamic knowledge-based economy, with sustainable growth, more and better jobs and greater social cohesion. Europe should be a real knowledge society. As one of the instruments to achieve the Lisbon targets the European Commission in 2001 launched the Science and Society Programme. With this programme, established in the Research Directorate General (DG Research), the EC intends to bridge the gap between the scientific community and society at large by creating better interaction between science and society. The past European Framework for Research (the Sixth Framework Programme for Research (FP6), [2002] [2003] [2004] [2005] [2006] focused on twelve main research topics. Besides these research topics other themes were linked to all of the research themes, in so called horizontal programmes. As one of the horizontal programmes the Science and Society Programme supported activities that brought together policy-makers, researchers and citizens from all the thematic research fields. Within the frame of this programme, support has also been given to the Science Shops.
The Science Shops were really first catapulted into the European public eye by the EC, which established the 'Science and Society Action Plan ' in (EC 2002 . At the centre of this was a dialogue between citizens and scientists, and the intention 'to pool efforts at the European level to develop stronger and more harmonious relations between science and society.' The Commission's support was just as strong for the mediators acting between citizens and science, namely the Science Shops and similar institutions.
In November 2005 the EC published a Science Shop call for proposals as part of the Science and Society Programme. The general objective of the call was to contribute to the universities' aim of sharing knowledge with society -in particular in the context of regional and local development -by supporting the development and strengthening of Science Shops (and similar organizations) based in, or cooperating with, universities. The call aimed to support Science Shops in addressing the specific needs identified by local civil society, while at the same time optimizing the use of available research results and expertise.
Emphasizing the local dimension of the research while simultaneously fostering international cooperation with organizations dealing with the same kind of local research questions (such as, for example, the issue of local air quality) were the key elements of this EC call. The call was a big success with twenty seven high-quality proposals qualifying for funding. Unfortunately the budget was too limited and only four projects received funding.
On 
KNOWLEDGE SOCIETY
In the future major changes in Europe's research policy will take place due to a revised selection of research themes and processes for project funding and research cooperation. Although there have been thematic shifts in the new European research strategy for 2007-2013, the Science and Society programme will be strengthened. In FP7 the Science and Society programme will be part of the Directorate Science, Economy and Society. It is not yet clear how this will be worked out in the yearly work programmes of the EC. However, there is a general tendency (not only at the EC) to reduce knowledgesociety to knowledge-economy. Now, when talking about innovation in relation to research, mainly technological innovation is mentioned. Social innovation is often not included in this context. On the other hand there is a growing understanding that this is a limited and short-term approach only. To achieve a real knowledge society in the long term, there is a need for a broad understanding of what a knowledge society is.
'In a knowledge society that aims to be more than a knowledge economy, Science Shops have a special place,' explains Maria van der Hoeven, Dutch former Minister of Education, Culture and Science. The Dutch minister (nowadays of Economic Affairs) is a particular admirer of the 'unique bottom-up approach' of Science Shops. 'By supporting citizens in their quest for knowledge, people are given more possibilities to take responsibility for shaping their own life and their living environment,' she says. In the Netherlands she urged the universities to take into account the economic and non-economic (or indirect economic) aspects of knowledge society (EC 2003) .
SCIENCE SHOPS: FROM 1970 TO 2008
In the early 1970s the student movement had a strong focus on the democratization of universities in Europe. Universities had to come down from their ivory towers where theoretical and monodisciplinary knowledge prevailed. At that time there was no direct link to daily problems in society, where some of the side effects of technological development were becoming visible. Universities had to increase the role of society in research and to foster contacts between the public and science and scientists.
In the Netherlands this led to an increasing demand for applied research and education in academic curricula. Some critical university staff as well as students joined forces to help civil society groups increase their knowledge. They introduced project education in university settings as an addition to regular lecture-based classes. Their efforts coincided with a growing environmental awareness and the development of civil society organizations. On the waves of this movement Science Shops emerged (directly translating this forms the Dutch word for these organizations: Wetenschapswinkels, where wetenschap means science, and winkels means shops). The Dutch word for science has, to a lesser extent than in English, a bias on the natural sciences. However, the word 'science' in the name Science Shop is used in its broadest sense, so it includes the social sciences, natural sciences, the humanities and engineering.
The Dutch Science Shops were grounded on the idea that universities had to play a more prominent role in the solution of social and environmental problems. Within universities Science Shops started to build partnerships with civil society. By the end of the 1970s, almost all Dutch universities had a Science Shop in which staff worked on research requests from civil society groups. Science Shops became recognized intermediaries between science (the universities) and society, working in an open way and orientated towards interaction (Farkas 2002) .
Nowadays, Science Shops have consolidated their bridging function between universities and society. Organizations can apply for research assignments in all areas of science such as nature, environment, health, art and culture, law, social work and communication. Science Shops offer students the opportunity to do community-based research and enable community groups to get access to university research resources, or support in scientific methodology or processes. From a modest extension of a university service on a voluntary basis, their number has today mushroomed to more than thirty professional organizations in the Netherlands, while also spreading to several countries across the world (such as Videnskapsbutikken in Denmark, Wissenschaftsladen in Germany and Austria, Intermediu in Romania, Science Shop in the UK, Community Based Research Center in the USA) and Shopfront, at the University of Technology Sydney, celebrated its tenth anniversary in 2006.
There is not one standard model for Science Shops because they function within different socio-political, cultural and organizational contexts (Mulder et al. 2001 ). There are, however, some important parallels among the many different types of Science Shops. By focusing on these parallels an international group of organizations identified themselves as Science Shops, with the following definition:
A Science Shop provides independent, participatory research support in response to concerns experienced by civil society. Science Shops appear all over the world but operate in many different ways. What they have in common is their demand-driven and bottom-up approach. They also share an interactive dialogue with community and community involvement in research (Mulder and De Bok 2006) . A participant of the 2006 Science Shop summer school, an activity in the EC-funded Science Shop project TRAMS (see below), compared the Science Shops with goulash soup. The taste is different depending on where you cook it but the ingredients are similar.
Indeed there are many differences in the way Science Shops meet the above definition but they all have a general mission statement in common. They all seek to:
• provide civil society with knowledge and skills through research and education; • provide their services on an affordable basis;
• promote and support public access to and influence on science and technology; • create equitable and supportive partnerships with civil society organizations; • enhance understanding among policymakers as well as education and research institutions of the research and education needs of civil society; • enhance the transferable skills and knowledge of students, community representatives and researchers.
In practice, Science Shop work starts with a first contact between a civil society organization and a Science Shop on a specific problem. Then in a cooperative search for a solution new knowledge is generated, or at least existing knowledge is combined and adapted in a true partnership without 'science' prevailing in any way. Through their contacts, however, Science Shops also provide a unique 'antenna function' of society's current and future demands on science (Hende and Jørgensen 2001) . In France and Belgium, the 'Science and Society Action Plan' of the EC (EC 2002), mentioned earlier, led to a revival of the Science Shop concept, while in Spain the very first Science Shops came into being for the first time. In Germany and Switzerland, as well, several initiatives have since got under way.
With the financial support of the EC, some of the European Science Shops have managed to organise themselves into a European (or even global) network called Living Knowledge. Online information, training material, empirical reports, meetings and conferences have been developed or organised. Above all, however, the network is an aid for those who wish to open up a Science Shop. They can inform themselves of the various forms of Science Shop and choose the one that would suit them best. And yet these actors of the 'new generation' differ from those of the founding generation: they tend to be more heterogeneous regarding their organizational structure as well as their fields of work, orientating themselves to community-based research, an approach which allows those carrying out the research and those requesting information to work much more closely together. They also profit from the experiences of scientists and citizens gained from using numerous new forms of dialogue and participation.
The 3rd Living Knowledge Conference in Paris (August 2007) offered a unique platform for the different concepts of Science Shops and like organisations to be discussed.
TRAMS
In recent years, established Science Shops have been increasingly asked to support the development of structures, procedures and materials for organisations that were about to start a Science Shop. Many ad hoc initiatives worked to fulfil the needs of (new) Science Shops. It was clear there was a growing need for more systematic efforts to share experiences and good practices. However, the Science Shop concept couldn't be simply copied but needed to be adapted to the local contexts of the new organizations. Local citizens' needs and demands for research supply and mediation structures, host organisations and research funding structures are just some of the factors that are of relevance for the success or failure of a new Science Shop initiative.
To structure and support new Science Shop initiatives a threeyear EU-funded project 'Training and Mentoring of Science Shops' (TRAMS) started in May 2005. TRAMS will offer a toolbox with training materials for new and existing Science Shops. It will offer them the opportunity to get started or to increase professionalism. Besides a toolbox TRAMS will offer new Science Shops a tailor-made mentoring programme for practical advice and support. TRAMS will focus on:
• a mentoring programme for Science Shops;
• training materials and programmes;
• e-modules and e-learning tools;
• dissemination of training and mentoring activities.
In TRAMS eighteen organizations from fourteen countries (Austria, Belgium, Denmark, Estonia, France, Germany, Greece, Iceland, Latvia, Netherlands, Romania, United Kingdom, Spain and Turkey) cooperate. TRAMS is a joint effort of experienced and new Science Shops. This combination of users (new Science Shop initiatives) and suppliers (experienced Science Shops) will be a guarantee of customized tools and a relevant content for the toolbox. TRAMS will run pilot projects with the intention of offering structural services for the international Science Shop network Living Knowledge.
One of the spin offs of TRAMS that may become a structural service was the Science Shop summer school. In August 2006 thirty two participants from all over the world participated in this threeday course on Science Shops. Experienced Science Shop staff discussed operational options and good practices, but also barriers to running a Science Shop. Examples of different Science Shop models were presented and site visits to different types of Science Shops in the Netherlands have been organized. At the 3rd Living Knowledge Conference in Paris (2007) and the Community-University Exposition (CUexpo 2008) at the University of Victoria (BC, Canada) this course has been offered in different, shorter formats.
Because Living Knowledge is an open network, the deliverables of TRAMS -for example, a guide for Scenario Workshops (Gnaiger and Schroffenegger 2008) and a FAQ-section and Science Shop toolbox on the Living Knowledge website 2 are available for all organisations that are interested in community-based research and the concept of Science Shops. The free Living Knowledge newsletter and the discussion group are the main communication tools for sharing community-based research experiences around the world.
FUTURE DIRECTIONS AND CHALLENGES
In the last ten years Science Shops have come back on the agenda of science policy-making. But they also seem to be at a crossroads, where their work focus and their coalitions may have to change. On the one hand, they are still connected to their roots, the social movements. On the other hand, a general trend towards business cooperation in science policy can be observed. In this new context Science Shops face the challenge of positioning themselves between these two trends (Fischer et al. 2004 ). In addition, resources have to be built up to maintain active cooperation on an international level and to allow Science Shops to work in a network, but still remain in close cooperation with their citizens.
In this context the 3rd Living Knowledge Conference, held in Paris in August 2007 and titled 'Communities building knowledgeInnovation through citizens' science and university engagement' was already a great success (Steinhaus 2008). More than 330 people from over fifty countries joined one or more of the eighteen sessions; the number and the quality of the presentations revealed the expertise and competence of the associations and social movements in the scientific domain. So it's time that civil society be recognized as a producer of knowledge, and that this 'third scientific sector' be accepted as a partner in public research directed towards public interest. There is an ongoing interest in and attention given to the participation of citizens in community-based research in sciencebased policy processes and decision-making procedures. However, there is still a long way to go before citizens will be fully accepted as equal partners and providers of knowledge and expertise.
One of the most important outcomes of the conference therefore was the strong wish for global networking. Many participants expressed their willingness to help with the next steps in building global connections in community-based research. This is also a question of marketing and lobbying. We now have to think about how to combine our network capacities and how to link initiatives around the world. At the CUexpo 2008 a first step was made by the introduction of GACER, the Global Alliance on Community-Engaged Research (see www.livingknowledge.org). With GACER, the representatives of the Community Based and Participatory Action Networks present at CUexpo 2008 declared that the right to learn, the right to know, the right to produce knowledge, and the right to access knowledge are inalienable rights for all.
The alternating CUexpo and Living Knowledge conferences offer a good international forum to share experiences, but there is a need to build on this in a way that really brings into practice the ideas of GACER with hands-on activities. We hope to meet many of you to share experiences and build active partnerships (before and) at the 4th Living Knowledge Conference, in Belfast, August 2009.
